
[Proc. Roy. Soc. Victoria, 27 (N.S.), Part 1., 1914].

-Ak'I'. Y\.— Description of Neiv and Rare Fossils obtained

by Deep Boring in the Mallee.

Part III.'

—

Ostracoda to Fishes.

With a cowtpiete list of Fossils found In the Borings.

BY

FllEDERICK CHAPMAN, A.L.S., Etc.

(Palaeontologist to the National Museum).

(With Plates VI. -X.).

[Read 11th June, 1914].

Class CRUSTACEA.

Super-Order OSTRACODA.

Family CYPRIDAE.

Genus ARGILLOECIA. G. 0. Sars.

Argillokcia badia, a. S. Biady. (Plate VI., Fig. 1).

Argilloecia bodia, G. S. Brady, 1880, Rep. Chall.. Zoology,

vol. i., pt. iii.. p. 40, pi. vi., figs Sa-d. Egger, 1901,

Abhandl, k. bayer. Akad. Wiss., vol xxi., pt. ii.. p. 422,

pi. iv., figs. 6. 7.

Observations. —
.This is the first record of the species in the fossil state. It

-was described by Dr. Brady from a " Challengei' " dredging in

'2-10 fathoms at Port Jackson, New South Wales. Dr. Kgger also

obtained this species fioni " Gazelle "" dredgings off the N.W. coast

of Australia at 357 metres; and off the coast of Queensland at

951 metres. Its occurrence in the fossil condition adds tn the

list of species of Mallee fossils, especially the ostracoda and some

1. For Part II. see this pirt>litation, vol. .\.\%'i. (ii.s.) pt. ii., l')14, pp. S01-o31.

'2. The fossil ostracoda of the eainozoics of southern Australia have hitherto liocii ahiiost en-

tirel.v iiefflet'ted. They are therefore here dealt with in more detail than the reniaiiiiii;; jiroups.
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foraminit'era, still liviii<:- in the Australian afea. Ixit in lower

latitudes compared ^vitll their niioeene ancestors, this obviously

pointinfr to the existence of a waiiner climate in those times.

The length of the fossil specimen is .55 nun., whilst the recent

example from Port Jackson measuied .4mm. Dr. Egger's

"Gazelle" specimen measured still less, being .21 mm. in length..

Occurrence. —Bore 5. 189-190 feet (Janjnkian).

(ienus MACHOCYPIUS. (4. S. Brady.

^JACKocvFius DKcuKA. G. S. Brady sp. (Plate VI., Fig. 2).^

Ci/f/ierif/eis decora, G. S. Brady, 1865, Trans. Zool. Soc,

Lond., vol. v., p. 366. pi. Ivii., figs. 13a-c. Mac-

rocyprls decora, G. S. Brady, 1880, Rep. Chall., Zool..

vol. i.. pt. iii.. p. 44. pi. i., figs, 'oa-d.; pi. vi., figs.

8a, b.

Ohservatioiis. —
The geographical distribution of this species extends from the

West Indies southwards to the Southern Ocean at Kerguelen Id..

and thenee to the Admiralty Ids.

This species has been recorded^ in the fossil state under the name

of Paracyprlit decora, from the Govt, well-boring in the Murray

River Flats, 30 miles N.W. of the Nor'-West Bend of the Murray

River. The age of the fossil from that locality is probably Kalim-

nan (L. Pliocene, " Miocene " of Prof. Tate). The present recorded

specimens range from Janjukian to Kalimnan. The Mallee

examples approximate to the living specimens in size.

Occurrence.— Bove 9. 256-263 feet; 315-325 feet, Kalimnan or

Janjukian). Bore 10. 160-186 feet (Kalimnan). Bore 11, 542-544

feet (Janjukian).

Macrocypris tumida, G. 8. Brady. (Plate VI., Fig 3).

Macrocypris tumida, G. S. Brady, 1880, Rep. Chall., Zool.,

voF. i., pt. iii., p. 43, pi. vi., figs. la-d. Egger, 1901.

Abhandl. k. bayer. Akad. Wiss., vol xxi., pt. ii., p. 424.

pi. i., figs. 27-29.

Observations. —
This species is one of the commonest and most generally distri-

buted in tlie Kalimnan and Janjukian portion of the present

1. Gool. Maj,'., Deo. ii., vol. iii., 1876, p. 335 (list). See also ibid, vol. iv., 1877, p. 526, as to the

age of the beds. ,
:
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btn-ings. It varies greatly in the proportional aciimination of the

post-ventral angle, and may be distinguished from .1/. decora by

rthe evenly-swollen sides and less flexuoiis upper and lower borders.

Dr. Brady gives as original localities for the living specimens,

Kerguelen Id., at 28 fathoms, and Wellington Harbour, New Zea-

land, from the tow-net at ti-awl. Dr. Egger obtained this

-species from the north-west coast of Australia, at 357 metres.

Occurrence.— Bore 2. 198-200 feet (Kalimnan). Bore 4. 180-li)0

feet (Janjukian). Bore 8, 210-219 feet (Kalimnan or Janjukian).

Bore 9, 256-263 feet (Kalinuian or Janjukian). Bore 10. 310-320

feet (Kalimnan or Janjukian). Bore 11. 457-458 feet; 540-542

feet; 542-544 feet (Janjukian).

Genus BYTH0CYPBI8. (i. S. Brady.

JjYTHGCYPRIS tumefacta, sp. nov. (Plate VI., Figs, ia-c and 5).

JJescripfion. —Carapace subreniform, very tumid. Seen from the

;side, greatest height about the middle ; dorsal margin evenly

arched, ventral margin straight to slightly concave, with a faint

sinuousity in the middle; extremities rounded, the posterior rather

more acutely than the anterior. Left valve much larger than the

I'ight, overlapping all round. Seen from above, edge view sub-

oblong, anterior end sub-acutely rounded, the posterior bluntly

rounded. End view sub-circidar, ventral edge flatter than the

•dorsal. Surface smooth.

Dimensions. —Holotype : Length, 1.125 mm.; breadth of caia-

pace, .575 mm. ; height, .575 mm. Paratype : A left valve. Length,

.95 mm. ; height, .5 mm.
Affinities. —In outline this species is somewhat close to Bj/thn-

cypris reniformis, G. S. Brady, i from which' it materially differs in

its more swollen carapace and less reniform outline. It is interesting

to note, in common with the above comparison, that B. reniformis

is still living in Bass Strait, so that it is very probable that the

present species was the direct forerunner of the living Australian

form.

Occurrence. —Bore 4, 163-170 feet (Kalimnan or Janjukian).

Bore 5, 189-190 feet (Janjukian). Bore 10, 310-320 feet (Kalimnan

or Janjukian). Bore 11, 342-349 feet; 450-452 feet; 540-542 feet;

546-548 feet; 552-554 feet; 554-556 feet; 556-558 feet; 558-560 feet

{Janjukian).

1. Kep. Chall. Zool., vol. i., pt. iii., 1880, p. 4G, pi. v., figs. \a-L
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Fain. BAIRDIIDAE.

Cxenu.s BAIKDIA, McCoy.

Bairdia AMYfJDALOiDKS, G. S. Biady. (Plate VT., Fig. 6).

Bairdia ami/(/daloi(/ex, G. S. Brady, 1865, Trans. Zool.

Soc, Lond., vol. v., p. 364, pi. Ivii., figs. Ga-c. Idem.

1880, Rep. Chall., Zool., vol. i., pt. iii., p. 54, pl. ix..

figs. 5rt-/; pl. X., figs. 2a-c. Chapman, 1910, Proc.

Roy. Soc, Vict., vol. xxii (N.S.), pt. ii. p.. 307.

Observations. —
The above species has been met with in fossil deposits only (mce

previously, namely, at Batesford, near Geelong, in beds of Janjuk-

ian age. In the Mallee bores the continuity of the fossil series

with the living form is seen in the fact that examples occur in both

Janjukian and Kalimnan. beds. The fossil specimens are slightly

smaller, but otherwise typical, with tlie exception that the dorsal

margin is rounder and the posterior acumination sulcated, as in

B. victrix,^ from which species it differs in its more elongate shape

.and less strongly arched dorsal margin. It probably points to an

ancestral type from which both living forms have diverged through

• differences in environment.

In the living state B. amygdaloides has a fairly wide distribu-

tion, for it ranges from the coral islands of the Pacific and Torres

Strait to Port Jackson, and even as far south as Mqncoeur Id.. Bass

Strait. Its bathymetrical range is doAvn to 160 fathoms.

Occurrence. —Bore 4, 180-190 feet (Janjukian). Bore 10. 310-

320 feet (Kalimnan or Janjukian). Bore 11, 542-544 feet (Jan-

jukian).

Bairdia australis, .sp. nov. (Plate VI., Fig. 7)

Bairdia ovata, G. S. Brady (non Bosquet sp.), 1865, Trans.

Zool. Soc, Lond., vol. v., p. 354, pl. Ivii., figs. ~ia-c.

Idem, (in R. Etheridge's Report). 1876, Geol. Mag.

Dec. ii., vol. iii., p. 335.

Bairdia (?) ovata, G. S. Brady (non Bosquet sp.), 1880, Rep.

Chall. Zool., vol. i.. pt. iii., p. 53, pl. vii., figs. ?>a-d.

Observations. —As Dr. Brady has already pointed out,''^ the

recent specimens from Simon's Bay, South Africa (15-20 fathoms),

and from the E. of New Zealand (150 fathoms), differ from

1. G. S. Brady. Ibid, p. 56, pl. x., fi^s. ,5a-d.

2. Tom. cit, 1S80, p. 54.
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Bosquet's Cretaceous fossils in having the carapace liigher in pro-

portion to the length, and in having a more acute posterior

angle. Bosquet remarks in his description^ that the valves are-

obliquely oval and rounded at the two extremities. The feature of

a sub-acute posterior angle is so constant in both the Cainozoic

and living Australian examples that it necessitates a separation of

these forms from the Cretaceous specimens.- They may, therefore.

appropriately bear the name Bairdio australis.

The earlier record of the above spec-ies as a fossil is by G. S.

Brady (in R. Etheridge, as B. orafa. Brady). It came from the

Kalimnan deposits (Lower Pliocene) of the Murray River Flats,

South Australia.

In the Mallee Bores the above species was obtained from both

Janjukian (Miocene) and Kalimnan beds. They are all isolated

valves, and thus similar to the living examples dredged by tlie

" Challenger."

Occurrence. —Bore 9, 256-263 feet (Kalimnan or Janjukian).

Bore 11, 260-265 feet (Kalimnan). 540-542 feet; 542-544 feet:.

548-550 feet; 552-554 feet; 554-556 feet (Janjukian).

Family CYTHERIDAE.

Genus CYTHERE, Midler.

CYTHt;RE CAXALicuLATA, Reuss sp. (Phite VI., Fig. 8).

Ci/pridina caual/ciilafa. Reuss, 1850. Haidinger's Abhandl.

,

vol. iii.. p. 76. pi. ix.. fig. 12.

C//there canalicidata, Reuss sp.. Egger. 1858. Ostrak. der

Miocan.-Schicht.. vol. v., p. 33, pi. v.. figs. 10. 11.

Brady. G. S., 1865. Trans. Zool. Soc. Lond., vol. v.,

p. 373, pi. lix.. figs. 4r/-/. Idem, 1880. Rep. Chall.

Zool.. vol. i.. pt. iii.. p. 73, pi. xiv., figs. ~ia-d. Egger,

1901, Abhandl. d. k. bayer. Akad. Wiss.. vol. xxi..

Abth. ii.. p. 432, pi, iv.. figs. 15, 16.

Observations. —This distinct little species has had a world-wide

distribution from Miocene times to the present day. Reuss-

described it from the Cainozoics of Bohenua, Austria (Miocene),

1. Bosquet, Vorli. de C'omm. CJeoI. Besfhr. Kaart Nederland, vol. ii., 18.i4. pp. "H nnd 74, pi. v.,

figs. ead.
•2. For tracings and a copy of the description of Bosquet's Cretaceou.s recoid I am iiiriebted to

mv friend Mr. Chas. r)a\ ies Sherlioni, A.I-.S.
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Gulicia (Miocene) and Parma (Middle Pliocene). Egger obtained

it from the Miocene of Ortenburg. Lienenklaus found the same

species in the Middle Oligocene of Jeurre. It has also occurred

in Pleistocene deposits in Scotland, as recorded by Brady, Crosskey

and Robertson. In Australia its present occurrence as a fossil is

in Miocene (Janjukian) strata. In some of the examples found

here, the rugosities of the carapace tend to become papillate.

In the living condition ('. caiialiculata was found by Dr. G. S.

Brady in dredgings from Hobson's Bay, where the present writer

has also found it in abundance, and in no wise differing from Reuss'

fossil form. Brady also found it in the " Challenger " dredgings

off East Moncoeur Island, Bass Strait, 38-40 fathoms; and in Port

Jackson. N.S. Wales. 2-10 fathoms. The example figured by Egger

(loc. cit. pi. iv.. figs. 15, 16) from the "Gazelle" dredgings, Sta.

90, 18' 52' S, 116° 13 E, off Western Australia, appears to be

identical with Brady's Cythere foveolata, which has a broader

carapace, and is not so rugosely ornamented.

Occurrence. —Bore 9, 256-263 feet (Kalimnan or Janjukian).

Bore 11, 219-260 feet; 260-265 feet (Kalimnan); 446-448 feet; 546-

548 feet; 548-550 feet (Janjukian).

Cythere crispata, G. 8. Brady. (Plate VI.. Fig. 9).

Cythere crispata, G. S. Brady, 1868, Ann. Mag. Nat. Hist.,

ser. 4, vol. ii., p. 221, pi. xiv., figs. 14, 15. Idem,

1880, Rep. Chall. Zool., vol. i., pt. iii., p. 72, pi. liv.,

figs. 8 a-d.

Ohxerrations. —The fossil valves from the Mallee bores approach

the living specimens veiy closely, both in form and ornament. The
polygonal surface wrinklings ai-e, if anything, slightly coarser in

the fossil examples. In some features it approaches botli C. luh-

bockuina, G.S.B. and C. demissa, G.S.B.

In the fossil condition C. crispata has hitherto been known only

from the Pleistocene of Scotland, Ireland and Norway. It is a

widely distributed form at the present time, being known from tho

shores of Great Britain, Norway and the Mediterranean; and in

the southern hemisphere in Port Jackson (2-10 fathoms), off Boobv

Islands (6-8 fathoms); and in Hong Kong Harbour (7 fathoms).

This species has been lately recorded by the writer from
" Endeavour " dredgings off South Australia at 100 fathoms.

Occurrence. —Bore 11, 544-546 feet; 654-556 feet (Janjukian).
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CYTHiiHK DASYDEHMA, G. S. Brady. (Plate VI., Fig. 10).

Ci/t/iere dasyderma, G. S. Brady. 1880, Rep. Chall. Zuol.,

vol. i., \>t. iii., p. 105, pi. xvii., figs, io-f ; pi. xviii..

figs. ia-f.

Ohservations. —The living species diffei-s from our fossil examples

in having the intersections of the angular excavations beset with

short, blunt spines. In the fossils the angular pittings are strongly

developed, and it may be surmised that the spines, if any existed,

were fine and have been abraded.

C. dasyderina has been recorded by its first describer from 20

widely separated localities, all of which sh(jw deposits of a more

or less deep sea nature.

Occurrence. —Bore 11. 552-554 feet; 554-556 feet (Janjukian).

Cythere dkmissa, G. S. Brady. (Plate VI., Fig. 11).

Cythere deniissa, G. S. Brady, 1868, Ann. Mag. Nat. Hist.,

ser. 4, vol. ii.. p. 180, pi. xii.. figs. 1, 2. Idem. 1880,

Rep. Chall. Zool., vol. i.. pt. iii., p. 66, pi. xii., figs.

, \a-j. Id., 1890, Trans. Roy. Soc, Edin., vol. ixxv.,

pt. ii., No. 14, p. 497.

Ohservations. —̂The fossil specimens exhibit the merest trace of

the posterior spines of the border sometimes seen in the living

examples. Recent specimens were dredgd from Port Jackson at 2

to 10 fathoms; and from Noumea, New Caledonia, 2 to 6 fathoms.

In the South Sea Islands it occurred between tide-marks.

Occurrence.— Bove 10, 160-186 feet; 225-230 feet (Kalimuan).

Cythere bictyon, G. S. Brady. (Plate VII., Figs. 12, 13).

Cythere diet yon. G. 8. Brady, 1880, Rep. Chall. Zool., vol.

i., pt. iii., p. 99, pi. xxiv., figs. la-y. Egger, 1901,

Abhandl. d. k. bayer. Ak. Wiss.. vol. xxi., abth. ii.,

p. 442, pi. vi., figs. 41-43.

Ohservations. —-It will be seen on reference to the splendid series

of figures given by Dr. Brady that this species is very variable,

owing to the passage of the aculeated surface in the younger stages

into the strongly ribbed and excavated ornament of the older

stages. In the senile condition it somewhat resembles C. normani,

but the latter has a more olilifiuely truncated antero-dorsal angle.
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Brady records this species from many localities, chiefly in deep

water, as in the West Indies, ofi Sydney, and Papua. Egger notes

it from Kerguelen Island, and Table Bay, S. Africa.

I have lately found this species in dredgings made by the F.I.S.

" Endeavour," from E. of Tasmania at 777 fathoms, and off South

Australia at 100 fathoms.

It is very interesting to note that this species is one of the most

abundant in the Mallee fossil material, as it is in many deep-Avater

dredgings at the present day. It is, moreover, an almost restricted

southern form. The Mallee specimens frequently have their valves

united, pointing to tranquillity of the water during the deposition

of the calcareous Miocene ooze.

Occurrence.— Bore 1, 215-244 feet (Janjukian). Bore 9, 256-263

feet; 315-325 feet (Kalimnan or Janjukian). Bore 10, 310-320

feet (Kalimnan or Janjukian). Bore 11, 219-260 feet; 260-265

feet (Kalimnan); 267-270 feet; 272-315 feet; 438-440 feet; 457-

458 feet (Janjukian).

Cythere flexicostata, sp. nov. (Plate VII., Figs. 14a, h).

Description. —Valve, seen from the side, elongate, pyriform;

broad anteriorly, with a deep flange-like border, highest in the

anterior third ; ventral and dorsal margins nearly parallel for some

distance, but tapering posteriorly to a blunt point; dorsal margin

convex, and interrupted by a short crest-like spine, ventral margin

straight; the posterior extremity is armed with a few ragged spines.

In edge view the valve is thickest in the posterior third, where it

terminates in a strong salient spine, falling abruptly and concavely

to the posterior, and gradually to the anterior, extremity. Surface

of valve ornamented with, six or seven longitudinal, sinuous costae,

which are more or less persistent from end to end of the valve;

they pass over the central boss or tubercle, and increase in strength

below and above the median area, being carried over on to the

anterior flange, and posteriorly take a sudden bend dorsally, pass-

ing steeply down to the blunt, spinous hind margin. Between

the costae there are faint pittings or excavations.

Dimensions. —Length of valve, .92 mm.; height, .44 mm.; thick-

ness of carapace, about .6 mm.
Observations. —So far as I can find, there is no described species

which shows a decided relationship to the above. Tlie general

form suggests a remote resemblance to the genus Bythocythere,

4a
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but the well-marked anterior border and position of the spines aiii.

tubercle suggest an affinity with forms like C>/fhere rastromar-

ginata.

Occiirrtnce. —Bore 10. 310-320 feet (Kalimnan or Janjukian).

Cythere lactea, G. 8. Brady. (Plate VII., Fig. 15).

Gythertlactta, G. S. Brady, 1865, Trans. Zool. Soc, Lend.,

vol. v., p. 377, pi. Ix., figs. 3rt-c. Idem, 1880, Rep.

Chall. Zool., vol. i., pt. iii.. p. 91, pi. xxii., figs. \a-d.

Ohservations. —The present fossil occurrences show this com-

paratively rare form to have existed as early as the Miocene. Our

specimen matches exactly that figured by Dr. Brady from an Aus-

tralian sounding at 17 fathoms.

Occurrence. —Bore 10, 310-320 feet (Kalimnan or Janjukian).

Bore 11, 562-564 feet (Janjukian).

Cythere lepralioides, G. S. Brady. (Plate VII., Fig. 16).

(Jythere lejrralioides, G. S. Brady, 1880, Rep. Chall. Zool.,

vol. i., pt. iii., p. 94, pi. xix., figs. ba-d.

Ohservations. —The Mallee specimeils came from a Kalimnan

horizon (Lower Pliocene). They are fairly typical as compared

with the living form, the specimen here figured being a somewhat

extreme variety with an unusually broad posterior extremity.

Brady records this species from two localities only, viz., Simon's

Bay, S. Africa (15-20 fathoms), and off the Cape of Good Hope

(150 fathoms). I have lately determined this species from " En-

deavour " d'redgings taken east of Tasmania at the exceptional

depth of 1122 fathoms.

Occurrence. —Bore 6, 114-150 feet (Kalimnan). Bore 8, 210-219

feet (Kalimnan or Janjukian). Bore 10, 195-225 feet (Kalimnan).

Cythere lubbockiana, G. S. Brady. (Plate VIT., Fig. 17).

Gi/there lubbockiana, G. S. Brady, 1880, Rep. Chall Zool..

vol. i., pt. iii., p. 68, pi. xiv., figs. 6a-d.

Obserraf/ons. —This is a shallow water species in modern de-

posits, being recorded by Dr. Brady from Booby Island, in 6-8

fathoms.

It occurs in the Mallee bore at a distinctly Janjukian (Miocene)

horizon, as well as in samples which have a mixed Janjukian and

Kalimnan (Lower Pliocene) fauna.
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The fossils differ t'rtnii the liviii<i shells in luiviiifj: tlie surfaee-

pittings rather iiiore pionouueed. otherwise they agiee.

Occurrence. —Bore 8, 210-211) feet (Kalimnaii <ir Janjukian ).

Bore 11. 260-2(55 feet (Kaliiinian) ; 446-448 feet; 540-542 feet

i{Janjukiaii).

Cytiikrk militahis, (^. S. Brady sp. (Plate VIT., Fig. 18).

(\//f/irrcis mi/if oris, H. S. Brady. 1866, Trans. Zool. Soc,

Loud., vol. v., p. .'585, pi. Ixi., figs. 9a-f/.

Ci/there clar'njcra. Idem, 1880, Rep. Chall. Zool., vol i., pt.

iii.. p. 109, pi. xxiii., figs. la-d.

Ohser rat ions. —From an extensive series of valves whieh I refer

to the above form, obtained from dredgings round the Australian

coast, I am eonvinced that C. milifnris, as figured by Dr. Brady,

represents the young form of the later described C. clarigera. as

Brady himself has suggested.

^

Several early Cainozoie forms allied to this species have been

described by Keuss, Speyer and others, which show it to be one of

a related group which has persisted throughout the Cainozoie period.

The figured specimen is an extreme form in which the central

hystricated crest is st)-ongly developed, and the margin regularly

beset with blunt spines. Others of the fossil specimens are matched

by Brady's G. clarigern, which come from Port Jackson in New
South Wales (2-10 fathoms); whilst an occasional young form agrees

with the figure of C. miUtaris, passage forms being found which

link up the sei-ies. The species is very connnon in the first of

the depths indicated below. This is a glauconitic clay in which

this species, togethei- witli ('. f/icf//o/i, fi.S.B., and other ostracodal

shells, form about 15 per cent, of the washings.

Occurrence.— Bore 9, 256-263 feet (Kalimnan or Janjukian).

Bore 11. 260-265 feet (Kalimnan); 562-564 feet (Janjukian).

Cythkre nobmani, G. S. Brady. (Plate VII., Fig. 19).

Cythere norniani, G. S. Brady, 1866, Trans. Zool. Soc.,

Lond., vol. v., p. .379, pi. Ixi.. figs. ba-d. Iden). 1880.

Rep. Chall. Zool. vol. i., pt. iii.. p. 101, pi. xvii., figs.

Za-d.; pi. xxvi., figs. 4r/, h.

Ohservnfions. —Oui' specimens elosely agree with the figures given

lay Dr. Brady in his original account of the species, specimens of

which were dredged from the Abrolhos Bank, S. Africa. The

1. R. Etheridge, Geol. Mag., Dec. ii., vol. iii., 1876, p. .S3o.
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" Challenger '' specimens came from Heard Island in the Southern-

Ocean, at 150 fathoms. Cy there normani was also recorded as a

fossil by Dr. Brady, from a well-sinking in the Murray Flats of

South Australia,! in beds of later Tertiary age. I have lately

recorded this species from a raised beach (Pleistocene) on the slopes

of Mount Erebus in the Antarctic, from material collected on the

Shackleton Expedition.

Occurrence. —Bore 10, 310-320 feet (Kalimnan or Janjukian).

Bore 11, 444-446 feet; 446-448 feet (Janjukian).

Cythere obtusalata, G. S. Brady. (Plate VII., Fig. 20).

Cythere ohtusalata, G. S. Brady, 1880, Rep. Chall. Zool.,

vol. i., pt. iii., p. 91, pi. xii., figs. lo-o.

Observations. —It is interesting to record this striking little^

species foi- the first time from a fossil deposit, at an horizon near

the junction of the Janjukian and Kalimnan beds.

As a recent species C. ohtusalata has been recorded from off E.

Moncoeur Island, Bass Strait, at 38-40 fathoms, and off the-

Admiralty Islands at 16-25 fathoms (G. S. Brady), .l^so from

Kerguelen Island at 104 metres; near W. Africa at 677 metres; off"

Monrovia, W. Africa at 18 metres, and near Mauritius at 411

metres (J. G. Egger).

The fossil specimens are closely comparable with the recent

forms figured by Dr. Brady.

Occurrence. —Bore 9, 256-263 feet (Kalimnan or Janjukian).

Bore 11, 442-444 -feet; 446-448 feet (Janjukian).

Cythere ovalis, G. S Brady. (Plate VII., Fig. 21).

Cythere ovalis, G. S. Brady. 1880, Rep. Chall. Zool.. vol.

i.. pt. iii., p. 66, pi. xiv.. figs. ia-d.

Obser nations. —This species was originally recorded from recent

dredgings off Booby Island, Torres Sti-ait at 6-8 fathoms.

The fossil specimen here figured comes from a Janjukian horizon

(Miocene). It is closely comparable with the living form, only

slightly differing in the more regular polygonal surface-pittings,

and in the absence of short spines at the posterior extremity.

Occurrence.— Bore 11, 267-270 feet (Janjukian).
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Cythp:re pakallklo<;kamma, G. S. Brady. (Plate VII., Fig. 22).

Cythere pardUfhxjraiiinia, G. S. Brady, 1880, Rep. Chall.

Zool., vol. i., pt. iii., p. 82, pi. xv., figs. \a-e. Egger,

1901, Abhaiull. d. k. haver. Akad. Wiss., vol. xxi.,

abth. ii., p. 442, pi. vi.. figs. 15, 16.

Ohserratio/is. —Originally dredged off Prince Edward's Island

in the Southern Ocean at 50-150 fathoms, this species has lately

been found by the writer in a sounding off Cape Wiles, S. Aus-

tralia at 100 fathoms. Dr. Egger recorded it from the West

African coast, and it has lately t>ccurred as a Pleistocene fossil in

the Antarctic.

This species shows a considerable amount of variation, the orna-

ment in some specimens becoming granulate at the intersection of

the reticulations, whilst the carapace may be more inflated. It

seems to link on to Cythere wyville-thomsoni by annectant

characters.

Occurrence. —Bore 9, 315-325 feet (Kalimnan or Janjukian).

Bore 10. 195-225 feet (Janjukian).

Cytheke postdeclivis, sp. nov. (Plate VIT., Figs. 23a, 6).

DeKcripfion. —Shell, seen from the side, oblong ovate, highest in

the anterior third, with parallel sides and broad recurved anterior

end, which projects towards the ventral margin, and is roundly

truncate at the dorsal angle; posterior extremity bluntly acuminate.

In edge view, the carapace is tumid, depressed in the median area,

steeply falling fore and aft to the extremities, the posterior being

deeply impressed, and often with a fossa in the central area. Sur-

face-ornament consisting of cancellated and vermiform depressions,

which have a distinct trend in certain parts of the shell, tending

to parallelism at the hinder end and the dorsal margin. The

muscle-spot area is indicated by a stellate arrangement of the

cancellae.

D/i/u'ns/(nis. —Length, 1-4 mm.; lieight, .675 mm.; thickness of

cai-apace. .6 mm.
Oh.<err(ifinnx. —In a general way this species is related to both

G. oral/'s and C. ca/icclla(a. The ornament, however, is so distinct

as to warrant the establishment of a new species. The posterior

depression is more marked than in C. cancellafa. It is one of

the commonest forms in the present collection of Mallee ostracoda.
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Occurrence. —Bore 3, 201-220 feet (Kalimnan or Janjukian).

Bore 8, 210-219 feet (Kalimnan or Janjukian). Bore 10. :510-320

feet (Kalimnan or Janjukian). Bore 11, 342-349 feet; 438-440

feet; 440-442 feet; 442-444 feet; 446-448 feet; 457-458 feet; 540-

542 feet; 542-544 feet; 544-546 feet; 546-548 feet; 548-550 feet;

5(M-566 feet (Janjukian).

Cythere rastromarginata, G. 8. Brady. (Plate VII., Fig. 24).

Cythere rastronmrgitiata. G. S. Brady, 1880, Rep. Chall.

Zool., vol. i., pt. iii., p. 83, pi. xvi., figs. la-d. ; 2a-d.

Egger, 1901, Abhandl. d. k. bayer. Akad. Wiss., vol.

xxi., abth. ii., p. 442, pi. vi., figs., 5-9.

Observations. ^T\\e " Challenger " examples came from Bass

Strait, and off Honolulu. Egger obtained it between Fiji and

Samoa, and from the Western Australian coast.

This is its first occurrence in the fossil state. It occurs in the

bores in the Kalimnan (Lower Pliocene) strata, or even below that

series. Like several other species of ostracoda occurring in these

borings, the form persists in the present Bass Strait fauna, not

many miles removed from the site of the old Murray Gulf.

Occurrence. —Bore 8, 210-219 feet (Kalimnan or Janjukian).

Bore 11, 170-175 feet; 199-209 feet; 219-260 feet (Kalimnan).

Cythere scabrocuneata, G. S. Brady. (Plate VIII., Fig. 25).

Cythere scahrocuncato^Q. S. Brady, 1880. Rep. Chall. Zool.,

vol. i., pt. iii., p. 103, pi. xvii., figs. 5r/-/.- j)l. .xxiii.,

figs. '2a-c.

Observations. —The figured specimen is a ([uadrate and coarsely

papillate variety of the above species, but it is impossible' to

separate it from its associated typical examples from the same

series, some of which are identical with the living forms. This is

another species still living in Bass Strait, having remained per-

sistent in nearly the same area from Janjukian (Miocene) times. It

has also been recorded from recent dredgings in the Inland Sea,

Japan, and in Wellington Harbour, New Zeal-and.

Occurrence.— ^OYQ 11. 430-432 feet; 442-444 feet; 444-446 feet;

446-448 feet; 457-458 feet; 544-546 feet; 552-554 feet (Janjukian).
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Cythere sciNTiLLULATA, G. S. Brady. (Plate VIII., Fig. 26).

Cythere scintillulata, G. S. Brady, 1880, Rep. Chall. Zool.,

vol. i., pt. iii., p. 62, pi. xiv., figs. -ia-d.

Observations. —This species is represented by one typical speci-

men in the bores, at a level showing a mixed Kalimnan (Lower

Pliocene) and Janjukian (Miocene) fauna. This is its first occur-

rence in the fossil state.

C. scintillulata was dredged in the Straits of Magellan by the

" Challenger," at 55 fathoms.

Occurrence. —Bore 5, 189-190 (Janjukian).

Cythere scutigera, G. S. Brady. (Plate VIII., Fig. 27).

Cythere scutigera, G. S. Brady, 1868, Les Fonds de la Mer,

vol. i., p. 70, pi. viii., figs. 15, 16. Idem, 1880, Rep.

Chall. Zool., vol. i., pt. iii., p. 109, pi. xxii., figs. Sa-/.

Observations. —̂̂This species, as represented in the Mallee Bores,

ishows the general specific characters of the recent species, but is less

•distinct in the sharper features of the carapace.

Brady has recorded this species from Amboyna, Java and Papua.

Occurrence. —Bore 11, 442-444 feet (Janjukian).

Cythere wyville-thomsoni, G. S. Brady. (Plate VIII,, Fig. 28).

Cythere wi/viUe-thomsoni. G. S. Brady, 1880, Rep. Chall.

Zool., vol. i., pt. iii., p. 82, pi. xx., figs. 4«-/. Egger,

1901, Abhandl. d. k. bayer. Akad. Wiss.. vol. xxi. abth.

ii., p. 444, pi. vi., figs. 13-14.

Observations. —A single specimen of this form, typical in neaily

;all its characters with the recent form, but not so spinous at the

extremities, and with more parallel sides, occurs in the Janjukian

•(Miocene) of the Mallee bores.

The " Challenger " obtained it from Heard Island and Kerguelen

Island in the Southern Ocean, and in Torres Strait. Egger's

" Gazelle " specimens came from the west coast of Africa.

Occurrence. —Bore 10, .'UO-320 feet (Kalimnan or Janjukian).
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Genus KRITHE, Brady, Crosskey and Robertson.

Krithe eggkki, sp. nov. (Plate VIII., Figs. 29a, b).

Description. —Valve, seen from the side, narrow, subreniform,

anterior extremity rounded, posterior bluntly pointed at the ven-

tral angle ; dorsal margin arched, ventral slightly sinuous. The

anterior margin is bordered by a flange of unusual width for this

genus. Surface minutely punctate. Edge view of carapace ovate,

compressed anteriorly, broad at hinder end.

Dimensions. —Length, .615 mm.; height, .27 mm.; thickness of

carapace, .27 mm.

Affinities. —This species is related to Krithe producta, G. S.

Brady,! but is much narrower, and has a conspicuous, flange-like-

anterior border.

Named in honour of Dr. J. G. Egger, who has already described

more than one new species of this genus.

Occurrence. —Bore 11, 260-265 feet (Kalimnan).

Genus LOXOCONCHA,G. 0. Sars.

Lo.\ocoNCHA AUSTRALIS, G. S. Brady. (Plate A^IIf., Fig. 30).

Loxoconcha australis, G. S. Brady, 1880, Rep. Chall Zool.,

vol. i., pt. iii., p. 119, pi. xxviii., figs. 5«-/. ; pi. xxix.,

figs. ']a-d.

Ohser rat ions. —The " Challenger " recorded this species from-

Port Jackson, New Soutli Wales, at 2-10 fathoms, and from Booby

Island, Torres Strait, 6-8 fathoms. I have lately obtained it from

a sounding east of Tasmania, 777 fathoms, dredged by F.I.S.

" Endeavour."

Typical specimens occur in both Janjukian and Kalimnan strata

in the bores, showing the species to have been established in Aus-

tralian seas as eai-ly as the Miocene.

Occurrence. —Bore 7, 142 feet 3 inches-155 feet (Kalimnan).

Bore 10, 105-225 feet ; 225-230 feet (Kalimnan). Bore 11, 444-446

feet (Janjukian).

1. Kep. Chall. Zool., vol. i., pt,. iii., 1880, p. 114, pi. \xvii., fi<;-8. In.?.
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Genus XESTOLEBERIS, G. 0. Sars.

Xkstoleberis curta, G. S. Brady sp. (Plate VI 11., Fig. 31).

(?) Cytheridta carta, G. S. Brady, 1865, Trans. Zool. Soc,

Lond., vol. v., p. 370, pi. Iviii., figs. 7a, b.

Xestoleberis curta, G. S. Brady sp., 1868, Les Fonds de la

Mer, vol. i., p. 79, pi. x., figs. 16-18. Idem, 1880, Rep.

Chall. Zool., vol. i., pt. iii., p. 126, pi. xxxi., figs. Qa-d.

ObservatioJis. —The specimen from the bore, at a Kalimnani

horizon, is in every way typical.

As a recent species this form occurs in the Southern Ocean at

Kerguelen Island; at Port Jackson in New South Wales, at Booby

Island, Torx-es Strait, and in the Pacific Ocean at Honolulu, Fiji,

and New Caledonia.

Occurrence. —Bore 10, 225-230 feet (Kalimnan).

Xestolebkris margaritra, G. S. Brady ap. (Plate VIII., Fig. 32)..

Cj/theridea margaritea, G. S. Brady, 1865, Trans. Zool.

Soc, Lond., vol. v., p. 370, pi. Iviii., figs. ^a-d.

Xestoleberis margaritea, G. S. Brady sp., 1880, Rep. Chall..

Zool., vol. i., pt. iii., p. 127, pi. xxx., figs. 2a-g.

Egger, 1901, Abhandl. d. k. bayer. Akad. Wiss., vol.

ixi., abth ii., p. 456, pi. iii. figs. 27-30.

Observations. —This species occui-s in the Mallee bores at the

top of the Janjukian series, thus showing the specimens to have

lived in Miocene times.

In the living condition, X. margaritea. is known from the-

Mediterranean and off Booby Island. Torres Strait.

Occurrence. —Bore 11, 267-270 feet (Janjukian).

Xestoleberis variegata, G. S. Brady. (Plate VIII., Fig. 33).

Xestoleberis variegata, (i. S. Brady, 1880, Rep. Chall. Zool..

vol. i., pt. iii., p. 129, pi. xxxi., figs. Sa-g.

Observations. —In the living condition this species has occurred

at Cape Verde, Tongatabu, Fiji, Samoa, Funafuti and New Cale-

donia, in depths varying from shallow water to 1150 fathoms. I'

have lately found this species in a sounding by F.I.S. " Endea-

vour."' off Cape Wiles, S. Australia, at 100 fathoms.
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The present example from the bore came from the top of the

Janjukian series (Miocene). It is in every way comparable with

recent examples of the species now living in the Southern Ocean at

100, fathoms, even to the distinct variegation of the carapace.

Occurrrence. —Bore 11, 267-270 feet (Janjukian).

Genus CYTHERURA,G. 0. Sars.

CyTHKRUR.-V CAPILLIFERA, sp. uov. (Plate VIII., Figs. 34a, b).

Description. —Carapace oblong, compressed anteriorly. Seen

from the side, the valve is highest at the posterior third ; dorsal

margin straight in the middle, and convexly rounded to the

extremities; ventral border widely concave; surface gently sloping

to the front, swollen and abrupt behind, with a short caudal

•extremity. Edge view compressed at the anterior, abi-uptly trun-

cated behind, and steeply incurved to the caudal prolongation.

Surface ornamented with fine, sinuous, hair-liko lines, especially

on the ventral area, generally punctate over the whole surface.

Colour patches of organic origin still visible on tlie valve.

Dimensio7is. —Length, 1.04 mm.; height, .423 mm.; thickness of

carapace, .423 mm.

Affinities. —The nearest allied form to the above appears to be

€i/therura similis. G. 0. Sars.i a species found round the shores of

Great Britain, and in the Arctic and Scandinavian seas, as well as

& Pleistocene fossil of Scotland, Ireland and Norway.

Occurrence. —Bore 11, 175-197 feet (Kalimnan).

Cytherura ouyenensis, sp. nov. (Plate VIII., Figs. 35a, b).

Description. —Carapace oblong, medially compressed; seen from

the side, rhomboidal, highest towards the front, height exceeding

half the length; anterior evenly rounded at the ventral, and trun-

cately so at the dorsal angle; posterior bluntly caudate; dorsal line

short and straight, curving steeply to the posterior, ventral margin

slightly concave, swelling out towards the posterior extremity, where

it suddenly curves inward to meet the blunt termination. Edge view

of carapace ovate, compressed in front and bluntly acuminate

behind; median area slightly depressed. Shell surface relieved

with numerous impressed puncta, encircled by a clear ring; other-

1. See Brady and Norman, Trans. R. Dublin Soc. 1889, vol. iv., ser. ii., p. 205, pi. xviii , Hg». 7-9
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wise fairly smooth, excepting for a few striae pai'allel with tlie

ventral and anterior margins.

Dimetisiom. —Length, .6.*U mm. ; height, .:J4G mm. ; thickness of

carapace, .308 mm.
Affi/itfies. —The above species resemljles a weak form of Cytherura

ruditi, G. S. Brady, ^ that is, having minute pittings instead

of polygonal excavations, and without the faint flexuous ribs of that

species. The marked distinction of Ciiilwruni i)tnit'nen>si>i in having

a more rounded contour separates it from Brady's living species.

which came from the Arctic Seas and, doubtfully, from the Straits

of Magellan. Since Brady's recorded occurrence, ('. riulis has been

found by tjie writer in soundings from the Antarctic taken by

Capt. J. K. Davis in the " Nimrod " (British Antarctic Expedition,

1907-9). That specimen also showed a polygonal rather than the

punctate ornament of the present species.

Occurrence. —Bore 11, 267-270 feet (Janjukian).

, Genus CYTHEROPTERON.G. 0. Sars.

Cytheropteron batesfokdiense, Chapman. (Plate VIII., Fig. 36).

Gytheropteroii hatesfordiense, Chapman, 1910, Proc. Roy.

Soc, Vict., vol. xxii. (N.S.), pt. ii., p. 300, pi. ii., figs.

la-c.

Ohner vat ions. —Since the discovery of the originally described

specimens in the Batesford Limestone, this species has been found

in some abundance in the lower strata of the Mallee bores.

In the original description, I noticed the relationship of this-

form with Cytheropteron wellingtoniense, Brady. There is still

another species showing close affinities which occurs fossil in the

Cretaceous of Basdorf in Mecklenburg, namely, C. triangulares

Reuss sp.2, a species which also occurs in the Cainuzoic (London

Clay) of Copenhagen Fields and Piccadilly, London. This species

differs in having the alae less salient posteriorly, otherwise, as seen

in edge view, the two forms are very similar.

Occurrence.— Bovi^ 2, 211-240 feet (Janjukian). Bore 10, 310-

320 feet (Kalimnan or Janjukian). Bore 11, 438-440 feet; 440-442

feetj 442-444 feet; 444-446 feet; 457-458 feet; 5-18-550 feet (Jan-

jukian).

1. Ann. Mag-. Nat. Hist., ser. 4, vol. ii., 1868, p. 84, pi. v., fi-s. 15-17. Hep. ('hall. Zool., vol. i.,

pt. iii., 1880, p. 1.52, pi. xxxii., flg.s. 3a-rf.

2. Cijthere triangularis, Reuss, Zeitsc^hr. rl. deutseh. Gesellscli., vol. vii., ISu.t, p. 27i), pi. .\-

fig. 8. Jones, Men. Tert. Eritom. (Pal. Soc), 18.o7, p. 25, pi. vii., fig-. 5. Cytheroptenni. t) iaixjulure

Jones, Mon. Tert. Entoni. (Pal. Soc), 1889, p. 44, pi. ii., figs, \9a-c.
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Cythrropteron batesfokdiense, Chapman., var. aculeata, var. nov.

(Plate VIIL, Fig. 37).

Description. —This variety is sufficiently well marked to merit

a distinctive name, since it has a more compressed carapace, and a

sharp ventral margin. Towards the posterior extremity, the ven-

tral border carries a series of short, strong prickles. The related

Eiuopean cainozoic form, C. triangulare sometimes shows very fine

. aculeations on the ventral edge.

Occurrence. —Bore 11, 453-454 feet (Janjukian).

Cytheropteron postumbonatum, sp. nov. (Plate VITI., Figs. 38),

Description. —Carapace oblong, compressed at the extremities.

Seen from the side, the valveis tumid in the central area, depressed

around the margins; anterior extremity with a subangular margin,

posterior rounded; surface in anterior third swollen into a pear-

shaped inflation, behind which is a deep furrow joining the mar-

ginal depressed areas, whilst posteriorly the valve is again inflated,

and towards the ventral side this prominence is produced into a

short recurved hornlike process. Edge view subovate, compressed

at the ends, with the post-ventral process pointing outwards and

backwards.

Surface of valve ornamented with numerous obscure pittings and

fine parallel striae towards the dorsal margin.

Dimensions. —Length, .5 mm.; height, .21 mm.; thickness of

carapace, including the process, circ. .4 mm.
Affinities. —̂The appearance in the Australian Cainozoic of this

modification of a well-defined Cretaceous group of Cytheroptera is

extremely interesting. C. postiimhonatuw is most closely allied to C.

umbo7iatvm, Williamson sp.,i a well-known member of the English

Chalk and Chalk-mai-1 of Norwich, Woolwich, Dover and Charing.

The Danish and British variety, C. umhonatum, var. acauthoptera,

Marsson var. 2 from the Island of Riigen, Norfolk, Dunstable and

Antrim, is distinguished from the specific form in having a much

longer postero-ventral spine and a prickly rather than a punctate

1. Ci/theriira umbonata, William.son, Mem. Manch. Lit. and Phil. Soc, vol. viii., 1847, p. 79, pi.

iv., fig. 78. Cytheropteron umbonatwn, Will. ep. Jones, Mon. Cret. Entom. (Pal. Soc), 1890, p.

40, pi. i., fijrs. n-26.

2. Cythere ac'tiithoptera, Marsson, Mittheil, naturw. Ver. Neu-Vorpomniern und Riigen, 1880,

p. 45, pi. iii., flifs. Ha-c. ('ytheropteron ui)ibonatn»i,\\\U. sp. var. acauthoptera, Marsson, var.,

Jones, Mon. Cret. Entcm. (Pal. Soc), 1890, p. 41, pi. i., fljfs. 1113; pi. iv., figs. 22-29.
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surface. The Australian specimen is short-spined and punctate.

and differs from 0. uinhonatum in the greater lengtli of the sliell

and the deeper median sulcus.

Occur rence .—lioYe 8, 210-219 feet (Kalimnan or Janjukian).

Cythekopteron phakantarcticum, sp. nov. (Plate IX., Figs. 39«, h).

Description. —Valve, seen from the side, oblong, tapering to the

anterior, which is rounded, produced posteriorly. Margins sur-

rounded by a distinct rounded flange; dorsal strongly convex and

slightly sinuous, ventral nearly straight. Surface compressed

towards the dorsal margin, rising rapidly from the antero-dorsal

to the ventral side to form a prominent ala with a moderately

sharp point, but not hooked. The caudal extremity is sharp and

superficially rounded. Edge view of carapace, trapezoidal. Sur-

face of valve on the alar slope depressed in the median area, and

vellicate, marked by numerous fine punctations.

Dimensions. —Length, .638 mm. ; height, to point of ala, .4 mm.
;

thickness of carapace, .73 mm.

Affinities. —The relationship of the present species clearly lies

with the Antarctic species, C. antarcticum, recently found by me
in material from a raised beach (Pleistocene) S.E. of Mt. Larsen

(Shackleton Expedition, 1908). That species differs, however, in

the more attenuated carapace, and the sharply pointed but less

expanded alar process. Another species approaching the above

C. praeantarcticum is Cytheropteron hamatum, G. 0. Sars, which

differs essentially in the more depressed alae with their hooked

terminals. The latter is a North Atlantic and Arctic species, in

Pleistocene and recent deposits.

Occurrence. —Bore 9, 256-263 feet (Kalimnan).

Cytheropteron reticosum, sp. nov. (Plate IX , Fig.s. 40a, b)

Description. —Carapace subquadrate, compressed. Seen from the

side, of nearly equal width from end to end ; anterior extremity

broadl}' rounded, posterior caudate; dorsal margin widely convex,

ventral nearly straight; a depressed flange runs round almost the

1. Cytheropteron uespertilio, G. S. Brady, non Reuss, 1S68, Ann. and Mag. Nat. Hist., ser. 4,

vol. ii., p. 33, pi. v., figs. 6, 7. Cytheropttron hamatnm, G. O. Sar.s, 1869, Nye iJybvaiidserustaceer

fra Lofoten. Videt)s]£ Forhand., p. 172.
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entire valve margin. Alar beak moderately salient, gradually

rising from the antero-dorsal angle towards the postero-ventral,

and terminating in a sharp marginal angle; surface of ala depressed

under the carinal edge, near the posterior extremity of the shell

;

caudate portion of the carapace much compressed. Edge view

suboval. compressed at the extremities, and broader towards the

posterior third. Shell surface covered with a fine network of

irregularly polygonal areolae.

Dimensions. —Length, .58 mm.; height, .31 mm.; thickness of

carapace. .16 mm.

Affinities. —So far as T am aware the nearest living species is

C. ivellingtoniense , G. S. Brady. i which was dredged in Wellington

Harbour. New Zealand. C. reticosutn differs in having more quad-

rate valves, more prolonged alae and a reticulated ornament. In

general form it is like u much compressed variety of Ci/theropteron

hatesfordiense.

Occurrence. —Bore 10. 195-225 feet (Kalimnan).

Cytheropteron rostratu.m, sp. nov. (Plate IX., Figs. 4Ia, 6).

i

De-^cription. —Sliell compressed, ovate; in side view arcuately

oval, highest in the middle ; anterior extremity compressed, nar-

rowly loundc'd. tlic iKisterior extremity subacute, excavated ven-

ti-ally ; dorsal margin strongly arched, curving steeeply to the

extremities. Ventral margin concave in tiie lower middle, and

convex towards the aiiTfrior end. Edge view compressed ovate,

arute at anterior. l)luiit at posterior end. Surface of valves finely

and striately punctate, tlie ornament being concentric with the

margins. The surface markings are more distinctly seen when the

shell surface is moistene<l.

Dimensions. —Length. A2'-] nnii. ; height. .21 nun. ; thickness of

carapace. .21 mm.
Affinities. —Tlie neaiX'sT allied s])C'L'ics to the above is Ci/there

scaphoides, CI. S. Brady .2 from KcMgnelen Island, in 20-511 fathoms.

They diffei-, liowever. in the outline, for the living species is oblong

and not arcuate. The sui-fare ornament in ])ot]i forms is similar.

Occurrence. —Bore 11. 2(17-270 feet (Janjukian).

1. Rep. Ch.-ill. Zool., vol. i., i-t. iii., 1880, p. 13(>, pi. xxxiv., fi;;s. 4«-(/.

•2. ToTi). s\ipra cit., p. VMi. pi. wxiii., fiys. !«-(/.
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Fain. CYTHERELLIDAE.

Genus CYTHEKELLA. Jones.

Cytiikhklla AURicuLUS, sp. nov. (Plate IX., Figs. 4:2a, h ; 43).

Description. —Cai-apace oblong, eonipiessed. Seen from the

side, valves subquadrate, with a marginal raised rim and depressed

central area relieved in the median line by a raised longitudinal

and crescentic bar. In the young example figured the central

raised band starts from the dorsal margin, and continues to curve

down and round, all but enclosing a central suboval space; dorsal

margin neaily straight, with a median concavity, ventral broadly

concave: ijoth extremities widely rounded. Edge view narrow

oblong, relieved l)y the marginal and median prominences. The

genei-al, depressed surface of the valve is roughly granulate, the

marginal and central bars smooth.

Dinntxioiis. —Length of lai'ger type specimen. .71 mm.; width,.

.41 iiiiii. ; thickness of carapace. .'') mm.
Length of smaller type specimen, .5 nnn. ; width, .27 mm.
Affinities. —There is one living species, Cytherella latimnrginata,

G. S. Brady, 1 which resembles the above in having an encircling

fillet around the margin, but the centre of the valve is occupied by

a long, rounded protuberance, instead of a narrow curved bar as

in C. auriculus, the latter more nearly reseml)ling the contour of an

ear, hence the name.

The closest affinity lies, however, with some Cretaceous forms

well known from the English and European Chalk, the central type

of which is Ci/tlierella n'iUiamsoiiiaiKi . Jones. 2 This species has the

central bar broken to some extent, whilst the restricted character

of the central ornament, especially in our smaller figured type, is

perhaps more nearly approached in VijthereUa chapmani, Jones,

5

from the Gault of Godstone, Surrey, England.

It is extremely curious to find this species and the previously

mentioned Cytheropteron postiunbo/iaf inn of the Austi-alian Miocene

so closely approaching their Cretaceous analogues.

Occurrence. —Bore 11, 219-260 feet (Kalimnan).

1. Rep. Chall. Zool., vol. i., pt. iii., 1880, p. 178, pi. xxxvi., fi<rs. 7«-<?.

2. Mon. Cret. Entom.(Pal. Soc), 1849, p. 31, pi. vii., fij;-;. -^tki-h. Id., ibi<l., ISltO, p. 48, pi. iii.,

figs. r.r..62.

3. Mom. Cret. Entoni. (Pal. .Soc), 1890, p. 49, pi. iii., fi^-. 70.

5
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Cythkrklla lata, G. 8. Brady. (Plate IX., Figs. ^\a, b).

C;/therdJa lata, G. S. Brady, 1880, Kep. Ghall. Zoul.. vol. i.,

pt. iii., p. 173, pi. xliv., figs, via-e.

Ohsercafivus. —This species is found in the living condition in

as widely separated areas as the West Indies and the Japanese

Sea. At Torres Strait it was found in 155 fathoms.

The fossil example here depicted differs in no essential details

from the valves of the living form.

Occurrence. —Bore 5. 163-175 feet (Kalimnan or Janjukian).

CvTHKRELLA POLiTA, G. S. Brady. (Plate IX., Figs. \h(i, h).

Cytherella poUfa. G. S. Brady, 1868, Les Fonds de la Mer.

p. 161, pi. xix., figs. 5-7. Idem. 188U, Kep. Ghall.

Zool.. vol. i., pt. iii., p. 172. pi. xliii.. figs., oa-c;

pi. xliv., figs. la-g.

Ohserratioiis. —This species has been recorded in the living con-

dition from the West Indies; Wellington Harbour. New Zealand,

in the tow-net ; and from the mouth of Rio de la Plata. 13 fathoms.

Cytherella polifa is one of the best distributed of the cytherellids

in the Mallee washings. The fossil examples agree in practically

all points with the recent, with the exception that the former tend

to exhibit a broader antei'ior border.

Occurrence. —Bore 5, 153-175 feet (Kalimnan or Janjukian).

Bore 8, 210-219 feet (Kalimnan or Janjukian). Bore 9. 315-325

feet (Kalimnan or Janjukian). Bore 10, 160-186 tV>et ; 195-225

feet (Kalimnan). Bore 11, 457-458 feet; 546-548 feet (Janjukian).

Cythkrella pulchra, G. S. Brady. (Plate IX., Figs. 46«, h).

Cytherella pulchra, G. S. Brady, 1866, Trans. Zool. Soc,

Lond., vol. v., p. 361, pi. Ivii., figs. \a-(l. Idem, 1880,

Rep. Chall. Zool., vol. i., pt. iii., ]>. 174. pi. xliv.. figs.

3r/, />.

Ohser rat ion s: .—'T\ie living examples were found at Port Jackson

at 2-10 fathoms; and off Ascension Island, 42 fatlioins. As in many

other instances in the Mallee fauna, this si)ecies has survived in

Australian waters fi'om Miocene times. The fossil examples are

identical in all points \\ith the type of the living form. '". pulchra
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-may be readily distinguished from C. polita, not only in the

narrower extremities, but also in the angularly tumid outline of the

carapace in edge view. It is extremely abundant in the washings

from the Mallee bores, and occurs from the Miocene upwards.

Occurrence.— Boi-e 2, 198-200 feet (Kalimnan). Bore 3, 260 feet,

-circ. (Janjukian). Bore 4, 163-170 feet (Kalimnan). Bore 9, 256-

263 feet; 315-325 feet (Kalimnan or Janjukian). Bore 10, 230-254

feet (Kalimnan). Bore 11, 175-197 feet; 197-199 feet; 219-260

feet (Kalimnan). 349-353 feet; 540-542 feet; 554-556 feet; 558-560

feet (Janjukian).

Cytherella punctata, G. 8. Biady. (Plate IX., Fig. 47).

Cytherella piincfafa, G. S. Brady, 1866, Trans. Zool. Soc,

Lond., vol., v., p. 362, pi. Ivii., figs., 2r^ h. Idem, 1880,

Rep. Chall. Zool., vol., i., pt. iii., p. 174, pi. xxxvi.,

figs. 6a, h.; pi. xliv., figs., ^a-g. Egger, 1901, Abhandl.

d. k. bayer. Akad. Wiss., vol. xxi., abth. ii., p. 469,

pi. iv., figs. 34, 35.

Observations. —As a recent species this is one of the deeper

water forms of the genus Cytherella. It has been noted from Tris-

tan d'Acunha; Port Jackson; from Challenger Sta. 167 in the

Southern Ocean between Sydney and Nevr Zealand ; off the Ki

Islands; and in the Straits of Magellan.

Egger records the above species from the west coast of Aiistralia at

"357 metres.

Occurrence.— Bove 6. 114-150 feet (Kalimnan). Bore 9, 256^263

feet (Kalimnan or Janjukian). Bore 11, 267-270 feet (Janjukian).

Cttherella subtruncata, sp. uov. (Plate TX., Figs. 48a, b).

Descrij)tion. —Carapace, from the side, compressed oblong or sub-

rectangular, with broadly rounded extremities; dorsal margin

nearly straight, slightly concave in the middle, ventral broadly

concave, antero- and postero-ventral angles rather more produced

than the dorsal; encircling border or flange fairly conspicuous on

the ventral edge. Median surface depressed. Seen from below,

compressed, elongate, pyriform, the contour depressed in the

middle, anterior extremity compressed and rounded, the posterior

inflated and much thicker. Surface smooth.
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Dimensions. —Lengtli, .73 mm.; width. ..'^65 mm.; thickness of

carapace, .29 mm.
Affinities. —The above species differs from Dr. Brady's C. trun-

cata^ in having a depression in the median face of each valve, and

in the swollen and truncated posterior extremity in edge view.

The allied C. truncata has been recorded from Torres Strait.

The present fossil species is from a Kalimnan (Lower Pliocene)-

horizon in both cases.

Occurrence. —Bore 10, 225-230 feet (Kalimnan). Bore 11, 175-

197 feet (Kalimnan).

Super-Order CIRRIPEDIA.

Fam. LEPADIDAE.

Genus SCALPELLUM, Leach.

SCALPELLUMSUBQUADRATUM,sp. uov. (Plate X., Figs. 49^-0?;

50 and 51«, b).

Description. —Carina (holotype). —Elongate, strongly bowed in-

Avardly, with roof flat, gradually and evenly widening from apex

to base, and very slightly convex towards the basal margin ; surface

smooth except for faint growth-lines. Sides generally flat, thus

giving a square-sided appearance to the valve, and also showing

indications of a median groove. Basal margin broadly rounded.

Inner surface of valve deeply concave. Inner edge of carina crenu-

late near the apex, and cut through by short channels near the base.

Another specimen (paratype), and probably the rostral latus, is

narrow, of slightly thinner build, and showing strongly arched

growth-lines along the length of the valve; inner surface concave

and smooth.

Scutum (paratype). elongate triangular; occludent margin per-

fectly straight, basal, angularly rounded; tergal margin slightly

concave, with a nodulose edge. A longitudinal ridge runs from the

apex to the base, and close to the occludent margin. Superficial

growth-lines and shaded colour-patches very distinct. Inner sur-

face shoAvs the pit for the adductor scutorum, above which is a deep

fold running to the apex, and marked by some linear and sinuous

lines of growth.

Dimensions. —Carina (liolotype), extreme apex wanting. Length,

20 mm.; width at tlie base, 4.5 mm.; thickness of carina near

apical end, 2.25 mm.

1. Les Fondsde la Mer, 1868, p. 154, pi. xix., figs. 3, 4. Rep. Chall. Zool., vol. i., pt. ili., 1880,.

p. 174, pi. xxxvi., figs. Za-A.
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Rostral latus. extreniL' apex wantiiifj:. Length, 8 nun. ; width at

base, 2.25 mm. ; thickness of carina at apical end. 1 nun.

Scutum. Length, minus apex, 7.75 nun.; greatest width, 9 una.

AffinitieK. —The above species shows a remarkable resemblance to

Scolpellmn quadratum, Dixon sp.,l a form which occurs in the

Londinian (Eocene, London clay) of Bognor, in Sussex and Hanip-

stead, near London, England. As in .S'. subqitadrafum, the lines

of growth start from the apex as noted by Darwin for that species.

From the living Scalpellitm rntilutn, Darwin, 2 this carina differs

in the flat, ungrooved roof, and strongly arched growth-lines.

A species of Scalpellam (S. jidieuse, Ortmann^), has been de-

scribed from tlie Miocene of Patagonia, in which the outer surface

of the carina is convexly rounded, and not flattened as in our

species.

Observations. —The largest specimen (holotype) is incomplete,

but probably wanting only 5 or 6 mm. The specimen was originally

found in two parts, washed from a large quantity of clay, and

it was only when examining the material in detail that the two

parts were found to fit together.

Occurrence. —Bore 4, 163-170 feet, holotype and parat^-pe

(Carina and Scutum), —(Kalimnan or Janjukian). Bore 10, '310-

320 feet, paratype (rostral latus). (Kalimnan or Janjukian).

Fam. BALANIDAE.

(ienus BALANUS. Lister.

Balanus psittacus, Molina sp. (Plate X., Figs. 52a, 6).

Lepas psitfaciis, Molina, 1788, Hist. Xat., Chile, vol. i.,

p. 223.

Balanus psitfaciis, Molina sp. Darwin, 1854, Mon. Cirri-

pedia (Ray Soc). vol. ii.. p. 206. pi. ii., figs, 'ia-d

.

Balanus cf. psiffacus, Molina sp.. Ortmann. 1902, Rep.

Princeton Univ. Exped., vol. iv., pt. ii.. p. 249. pi.

xxxviii.. fig. 2.

Observations. —The identification of the Mallee specimens of the

above, consisting as they do of only separated compartments, would

have been practically impossible but for the other and more com-

plete examples from the Kalimnan of Beaumaris in the

1. Xiphidimn qitadratum, Dixon, in Sowerby's Mineral Coiioh, vol. vii., 184C., pi. dexlviii.

DLxon, Geol. of Sussex, 1850, pi. xiv., figs. 3, i. Scalpellitm t/nadratum, Dixon sp. Darwin, Mon.

Fo«8. Lepadidae (Men. Pal. Soc), 1851, p. 22, pi. i. fig:. 3.

2. Mon. Cirripedia (Ray. Soc), 1851, p. 253, pi. vi., flj^. 2.

3. Rep. Princeton Univ. Exped., Patagonia, 1896-9, vol. iv., pt. ii., 1902, p. 247, pi. xxxvii.

ilgs. 9a-c.
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National Museum (W. Kershaw coll.), and from the same

horizon at Muddy Creek, near Hamilton, in the Den-

nant collection. The example from Beaumaris is ideu-

tihable with the specimen referred to, B. cf. psittacus,.

Molina sp.. which has been found fossil in the Tertiary

beds of Patagonia. B. i^sittacus is still found living, according to^

Darwin, along the coast of Chili, and very abundant at a few

fathoms depth. Darwin remarks (loc. cit.) that this species is

distinguished externally from B. tintiniuilnduDi, another large and

well-known form, by its hexagonal rather than its trigonal orifice,

and. moreover, is not tinted so darkly as the latter species. It

is the largest species of the genus, sometimes attaining a length, in

the living examples, of nine inches.

Isolated compartments of the above species were found in the

Mallee bore at one depth only. The Mallee specimens retain much
of their original colour, although coming from the deepest part of

bore 9, the sample of which contained a mixed Janjukian and

Kalimnan fauna, and may be as old as the Miocene. One of the

Mallee fossils is of a pale purplish tint, with about 7 primary and

7 secondary fine, longitudinal ribs of a dark purple. These ribs

aie noted by Darwin (loc. cit., p. 207), and also depicted by

Oi'tmann (loc. cit., fig. 2). A fragment of the base of the parietes

in one of the Mallee specimens indicates the deep cup-shaped habit

of attachment in this species. In regard to the parietal tubes, as

Darwin notes, they are unusually large in proportion to the size

of the shell, and run up to the summit without any transverse

septa. " The radii," to again (|uote Darwin. " are generally very

highly developed, so tliat tlieii- summits are even wider than the

bases of the parietes; but on the other hand, in some few large

specimens, the radii are either very narrow or absolutely linear.'*

In the figured specimen from the Mallee it will be noticed that the

radii are similarly well-developed. The septa of the radii in the

Mallee examples, as in the living B. psiffnciis. are strongly denticu-

lated, as shown here (fig. 52^>).

Occurrence. —Bore 4, 163-170 feet (Kalimnan or Janjukian).

Borc !). .'515-325 feet (Kalimnan or Janjukian).

Balanus varians, Sowerby. (Plate X., Figs. 53, 54).

BaJdini.^ rarlans, G. B. Sowerby, 1846, in Darwin's Geol.

Observations on South America, pi. ii., figs. 4-6.

Darwin, 1854, Mon. Cirripedia (Ray Soc), vol. ii., p.
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208. pi. viii., fig. 9. Ortmaiui, 1902, Rep. Princeton

l-niv. Kxped., Patagonia, vol. iv.. pt. ii., p. 250, pi.

xxxviii.. figs. 'An-e.

Observations. —By comparing the Mallee specimens with many
other complete examples from Victoria, so far as regards the

parietes and in one instance where the opercnlar plates have been

preserved, one is enabled to draw some satisfactory conclusions as to

the identity of the very abundant remains of ])arnacles in the

lH)rings. The compartments are all separate, excepting one

instance, "which is here figured. Like the preceding species, this

form also occurs in the Patagonian Tertiaries at San Julian, and

the scutum tlierein found (loc. cit., fig. 'M) is comparable with a

specimen lately worked out of a fossil barnacle from Beaumaris,

wliich I refer to the above species.

At first sight one would be inclined to place the fossil forms in the

genus Chthamalus, as was done in the Dennant collection, but bear-

ing in mind the distinctive features of the two genera, which have

reversed characters as to disposition of alae and radii, the rostrum

of Balanus posse.ssing radii and not alae as in Chthamalus, as

Darwin pointed out, the separation is at once easily made.

All the Mallee examples have the walls of the parietes strongly

folded, but some specimens from Ascot, western Victoria, in the

Dennant collection, identified as Chthamalus sfellatus, have nearly

smooth parietes.

The separated compartments of this species of Balanus are common

in many of the bores, and seem to make their appearance at the

top of the Janjukian, where, in Bore 9 at 315-325 feet, they are

exceedingly conmion.

Occurrence. —Bore 6, 114-150 feet (Kalimnan); 158-161 feet

(Kalimnan or Janjukian). Bore 8, 165-180 feet; 180-199 feet; 204-

210 feet (Kalimnan or Janjukian). Bore 9, 254-256 feet (Kalim-

nan); 256-263 feet; 315-325 feet (Kalimnan or Janjukian). Bore

10, 254-296 feet; 310-320 feet (Janjukian). Bore 11, 197-199 feet;

199-209 feet (Kalimnan).

Class PISCES.

Fam. CESTRACIONTIDAE.

Genus CESTRACION, Cuvier.

Cestracion CAiNOZOicus, Chapman and Pritchaid. (Plate X., Fig. 55).

Cesfracion cai/io~.oicus. Chapman and Pritchard, 1904, Proc.

Roy. Soc, Vict., vol. xvii. (N.S.), pt. i., p. 270, pi. li.,

figs. 5-8; pi. xii., fig. 2.
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An antero-lateral crushing tooth occurs in one of the bores at an

horizon where fish reniaitis are abundant, and which may be rele-

gated to the top of the Janjukian. There is little doubt that it is

related to the specific form which has been previously recorded from

various localities in Victoria at or near the base of the Kalimnan.

The formerly recorded occurrences were nearly all represented by

the strong, broad lateral crushing teeth. The genus dates from

Upper Jurassic times (C falcifer, in the Solenhofen stone of

Bavaria).

Occurrence. —Bore 8, 210-219 feet (Kalimnan or Janjukian).

Fam. TRYGONIIDAE.

Genus TRYGON, Adanson.

Trygok cf. rugosus, Probst sp. (Plate X., Figs. i)^a-d).

Raia rugosus, Probst, (?) 1874, Beitrage zur Kenntniss der

fossilien Fische ous der Molasse von Baltringen, —Wurr-

temberg Naturw. Jahresheft 1874-82 (not seen). Zittel-

Barrois, 1893, Traite de Paleontologie, pt. i.. vol. iii.,

pp. 102, 103, fig. 120a-c. Trygoii rugosus, Probst sp.

Eastman-Zittel, 1902, Text-book of Palaeontology, p. 42,

fig. 83.

Observations.-^— A single specimen of a well-preserved tooth with

bifurcated root was found in a sample of the Mallee bores contain-

ing an admixture of Kalimnan and Janjukian shells, but with a,

predominance of the latter fauna. Both in width and height the

tooth measures 4.25 mm. In the Miocene marls of Baltringen,

Wurtemberg, Probst found a similar pavement tooth, which he

referred to Baia, but which has since Ijeen placed in the genus

Trygon. Our specimen is in close agreement as regards both shape

and structure, so that it seems advisable for the present to refer it

tentatively to Probst's species, which came from a similar, or

nearly similar, formation.

In respect to the generic position of the tooth, the marginal or

border teeth of the living Thornbacks (Baia), which I have been

able to examine in the National Museum through the kind offices of

Mr. J. A. Kershaw, show a bicuspid root, but differing from the

present specimen in having it more expansive or less hook-like than

in the Mallee fossil.

Occurrence. —Bore 5, 163-175 feet (probably Janjukian).
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Fain. MYLIOBATIDAE.

Genus MYLIOBATIS, Cnvier.

MvLlOBATlS MOORABBlNENSis, Chapman and Pritchard. (Plate X.,

Fig. 57).

Myliohatis nioorahhinetisis. Chapman and Pritchard. 1907,

Proo. Roy. Soc, Vict., vol. xx. (N.S.). pt. i.. p. 60. pi.

v., figs. 1-3.

This species is represented in the Mallee bores in three samples

by median palatal teeth. They agree in all particulars with the

type examples from Beaumaris, with the exception of the figured

specimen from the Mallee, which has a slightly larger number of

denticles in a given length on the articulating surface. In its

slender form and small size, whilst resembling the above species,

it seems quite distinct from the living Myliohatis australis, Mac-

leay. The type specimens came from a Kalimnan (Lower Plio-

cene) horizon.

Occurrence. —Bore 4, 163-170 feet (Kalimnan or Janjukian).

Bore 9, 315-325 feet (Kalimnan or Janjukian). Bore 10. 225-230

feet (Kalimnan) —(figd. specimen).

Fam. SPARIDAE.

Genus CHRYSOPHRYS,Cuvier.

(^) Chrysophrys sp. (Plate X., Figs. 58, 59).

Obseririfions. —Numerous small, rounded, grinding teeth occur

in the clay washings from one or two of the Mallee bores. They

are exactly comparable with those found in the 8ea-Breams or

Chrysophrys, living at the present time in Australian seas. When

the basal surface is examined the structure is .seen to be the same

as in the living genus mentioned. Their occurrence as isolated

teeth show them to be easily detachable from their cartilaginous

setting, and therefore different from the closely paved pharyngeal

dentition in Labrodon. Towards the base the tooth is frequently

surrounded by a distinct cincture at its junction with the socket.

The apex of the tooth is often worn, and shows a conoentrir struc-

ture.

Occurrence. —Bore 3, 201-220 feet (Kalimnan or Janjukian); 226

feet (Janjukian). Bore 8, 210-219 feet (Kalimnan or Janjukian).
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A CoMPLiyfE List of Fossils found m the Mallicr Borings

WITH THEIK PROBABLEGEOLOGICAL HoRIZONS.

Janjukian (J) = Miocene. Kalimnan (K)=: Lower Pliocene.

Werrikooian (W)= Upper Pliocene. K or J = mixed sample.

Name.

Plant A E.

Boring Fungus, indet. _ . _ .

Litliothaninion ramosissimum, Eeuss sp.

Lithothamnion, afi'. lichenoides, Ellis and Solander-

Litliophyllum sp. - - - -

Animalia.
Foraniinifera

—

Biloculina elongata, d'Orbigny

Biloculina irregularis, d'Orbigny

Miliolina oblonga, Montagu sp. -

Miliolina circularis, Bornemann sp.

Miliolina trigonula, Lamarck sp.

Miliolina seminuhim, Linne sp.

Miliolina vulgaris, d'Orb. sp. - -

Miliolina ciivieriana, d'Orb. sp.

Miliolina ferussacii, d'Orb. sp. -

Miliolina bicornis, Walter and Jacob sp.

Miliolina achreiberiana, d'Orb. sp.

Miliolina agglutinans, d'Orb. sp. -

Miliolina (Massilina) secans, d'Orb. sp.

Trillina howcliini, Schlumberger

Sigmoilina schlumbergeri, A. Silvestri

Planispirina sphaera, d'Orb. sp. -

Planispii'ina exigua, Brady - - - .

Hauerina intermedia, Howchin
Orbitolites complanata, Lam.
Haplophragmium emaciatum, Brady
Haplopliragmium canariense, d'Orb. sp. -

Haplophragmium sphaeroidiniforme, Brady
Ammodiscus ovalie. Chapman
Textularia gibbosa, Brady . - - .

Spiroplecta sagittula, Defrance sp.

Spiroplecta gramen, d'Orb. sp. -

Gaudryina pupoides, d'Orb. - - - .

Ciaudryina rugosa, d'Orb. - . . .

Verneuilina spinulosa, Reusa

Bulimina elegans, d'Orb. - . - .

Bulimina elegantiseima, d'Orb.

Bulimina contraria, Reuss sp. -

Virgulina schreibersiana, Czjzek

Bolivina punctata, d'Orb. - . - .

Geological horizons.

K.
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Name.

Bolivina textilarioides, Reuss

Bolivina nobilis, Hantken . - -

Bolivina limbata, Brady

Bolivina robusta, Brady

Cassiduliua subgloboea, Brady

Cassidulina oblonga, Eeuss - - -

Lageua gracilis, Williamson

Lagena squamosa, Montagu sp. -

Lagena schlicliti, A. Silv.

Lagena marginata, Walker and Boys

Lagena orbignyana, Seguenza

Nodosaria (Glanduliua) laevigata, d'Orb.

Nodosaria scalaris, Batsch, sp.

Xodosaria raphanus, Linne sp.

Nodosaria badenensis, d'Orb.

Nodosaria affinis, d'Orb.

Nodosaria (Dentalina) pauperata, d'Orb. sp.

Nodosaria (D.) consobrina, d'Orb. -

Nodosaria (D.) soluta, Reuss

Nodosaria (D.) multilineata. Born. sp.

Nodosaria (D.) obliqua, Linne sp. -

Frondicularia complanata, Defr.

Frondicularia inaequalis, Costa

Frondicularia lorifera. Chapman
Marginulina glabra, d'Orb. -

Marginulina costata, Batsch sp.

A'^aginnlina legumen, Linne sp.

Cristellaria tricarinella, Reuss

Cristellaria aculeata, d'Orb. -

Cristellaria articulata, Reuss (keeled var.)

Cristellaria rotulata. Lam. sp.

Cristellaria cultrata, Montfort sp. -

Polymorpliina lactea. Walker and Jacob sp.

Polymorpliina gibba, d'Orb.

Polymorpliina compressa, d'Orb.

Polymorpliina elegantissima, Parker and Jone.s

Polymorpliina diepar, Stache

Polymorpliina communis, d'Orb.

Polymorpliina problema, d'Orb.

Polymorpliina oblonga, d'Orb.

Polymorpliina regina, Brady, Parker and Jones

Polymorpliina sororia, Reuss

Polymoi-phina rotundata. Born. sp.

Uvigerina angulosa, Williamson

Uvigerina tenuistriata, Reuss

Sagraina striata, Schlumberger

Sagraina raphanus, Parker and Jones

Globigerina bulloides, d'Orb.

Globigei-ina triloba, Reuss - - -

Globigerina conglobata, Brady

Pullenia quinqueloba, Reuss

(Jeolo};icai horizotis.
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Sphaeroidina bulloides, d'Orb.

Patellina corrug'ata. Will.

Discorbina araiicana, d'Orb. sp.

Discorbina bertheloti, d'Orb. sp.

Discorbina parisiensis, d'Orb. sp. -

Discorbina dimidiata, Parker and Jones -

Discorbina globularis, d'Orb. sp.

Discorbina turbo, d'Orb. sp.

Discorbina pileolus, d'Orb. sp.

Discorbina obtusa, d'Orb. sp.

Discorbina biconcava, Parker and Jones -

Planorbulina larvata, Parker and Jones -

Truncatulina lobatula. Walker and Jacob sp.

Truncatulina variabilis, d'Orb.

Truncatulina refulgens, Montfort sp.

Truncatulina wuelleretorfi, Schwager sp. -

Truncatulina ungeriana, d'Orb. sp. -

Truncatulina akneriana, d'Orb. sp. -

Truncatulina, reticulata, Czjzek sp.

Truncatulina tenera, Brady -

Truncatulina haidingeri, d'Orb. sp.

Anomalina ammonoides, Reuss sp. -

Anomalina polymorpha, Costa

Carpenteria proteiformis. Goes

Piilvinulina elegans, d'Orb. sp.

Pulvinulina eleg'ans, var. partschiana, d'Orb. var.

Pulvinulina repanda. Fichtel and Moll, sp.

Piilvintilina repanda, var. concamerata, Mont. var.

Pulvinulina calabra, (^osta sp.

Pulvinulina auricula, Fichtel and Moll. s]).

Pulvinulina karsteni, Reuss -

Pulvinulina truncatulinoides, d'Orb. s^j.

Pulvintilina schreibersii, d'Orb. sp.

Rotalia beccarii, L. sp. -

Rotalia papillosa, Brady ...
Rotalia papillosa, var. compressiuscula, Brady

Rotalia clathrata, Brady
Rotalia calcar, d'Orb. sp.

Rotalia orbicularis, d'Orb. sp.

Rotalia soldanii, d'Orb.

Rotalia venusta, Brady
'Gypsina howchini, Chapman
Gypsina vesicularis, Parker and Jones

Gypeina globulus, Reuss sp.

Nonionina depressula. Walker and Jacob sp.

Nonionina umbilicatula, Mont. sp.

J^onionina boueana, d'Orb. -

Nonionina scapha, F. uiid M. sp. - - .

Polystomella striatopunctata, Fichtel and Moll.

sp.

Geological horizons.
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Name.

Polystomella striatopuuctata, var. evoluta.

Chapman - _ . .

Polyetomella niacella, Fichtel and Moll. sp.

Polystomella crispa, L. sj).

Polystomella subnodosa. Miinster sp.

Polystomella imperatrix, Brady
Polystomella verriculata, Brady

Polystomella craticulata, Fichtel and Moll, sp.-

Araphisteg-ina lessonii, d'Orb.

Operouliua complauata, Defr.

Operculina complanata, var. granulosa, Leymerie-

Operculina venosa, Fichtel and Moll. sp. -

Spongiae—
Calcisponges, triradiate spicules of,

Anthozoa

—

Holcotrochus crenulatus, Denaut

Placotrochus elougatus, Duncan
Placotrochus deltoideus, Duncan
Sphenotrochus emarciatus, Duncan - - -

Deltocyathus fontinalis, Dennant

Bathyactis lens, Duncan sp. . . .

Bathyactis beaumariensis, Dennant -

Notophyllia variolaris, Dennant . - _

Graphularia senescens, Tate sp.

Mopsea tenisoni. Chapman - _ - -

Mopsea hamiltoni, Thomson - - - -

Isis compressa, Duncan . . . .

Echinoderma

—

Antedon protomacronema. Chapman
Pentagonaster sp. -

Cidaris sp. - - - - -

Goniocidaris sp. - - - -

Paradoxechinus novus, Laube
Psammechinus woodsi, Laube sp. -

Echinocyamus (Scutellina) patella, Tate sp.

Fibularia gregata, Tate . - - -

Clypeaster gippslandicus, McCoy
Arachnoides (Monostychia") australis, Laube sp. -

Echinoneus dennanti. Hall - . - -

Linthia sp. . . . . .

of. Eupatagus sp. - - - -

Lovenia forbesi, T. Woods sp. . - -

Annelida^

Serpula ouyenensis. Chapman
Ditrupa cornea, L. sp., var. wormbetiensis, McCoy

-

Ditrupa cornea, L. sp., var. constricta, Chapm. -

Spirorbis heliciformis, Eichwald

Polyzoa

—

Cyclostomata

—

Idmonea hochstetteri, Stoliczka sp. -

Idmonea lata, Maogillivray ... -

(Je
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.

Hornera diffusa, Macgillivray

Hornera frondiculata, Lamaroux

Diastopora patina, Lamaroux

Entalophora nr. sparsa, Maplestone

Entalophora verticillata, Goldfiiss sp.

Lichenopora aiistralis, Macgill.

Lichenopora porosa, Macgill.

Lichenopora radiata, Audrouin sp. -

LichenoiDora wilsoni, Macgill.

Heteropora pisiformis, Macgill.

Cheilostomata

—

Catenicella sp. ....
Claviporella sp. . . . _

Caberea grandis, Hincks

Cellaria acutimarginata, Macgill. sp.

Cellaria angustiloba. Busk sp.

Cellaria australis, Macgill. -

Cellaria contigua, Macgill. -

Cellaria rigida, Macgill.

-Cellaria rigida, var. peranipla. Waters
Cellaria rigida, var. venusta, Macgill. -

Membranipora cf. fossa. Macgill. -

Lunulites canaliculata, Macgill. -

Lunulites (?) parvicella, T. Woods sp.

Selenaria cf. concinna, T. Woods -

Selenaria cupola, T. Woods sp. -

Selenaria marginata, T. Woods -

Selenaria marginata, var. lucens, Macgill.

Selenaria marginata, var. pulcliella, Macgill.

Selenaria marginata, var. spiralis. Chapman
Steganoporella magnilabris, Busk sp.

Steganoporella patula. Waters sp. -

Macropora clarkei, T. Woods sp.

Microporella magna, T. Woods sp.

Tessarodoma elevata. Waters sp. -

Tessai-odoma magnirostris, Macgill.

Adeona sp. - - - - -

Lepralia burlingtoniensis, Waters -

Lepralia oorrugata, Macgill.

Lepralia crassatina, Waters sp.

Lepralia elongata, Macgill. -

Lepralia gippslandii. Waters
Lepralia (?) graysoui, Maplestone -

Schizoporella (':) convexa, Macgill. -

Bipora cancellata. Busk sp. - - * -

Bipora philippinensis. Busk sp.

Smittia tatei, T. Woods sp. - - -

Porina gracilis, M. Edwards sp.

(?) Lekythopora sp. -

Cellepora fossa, Haswell sp. -

•Cellepora gambierensis, T. Woods -

Geological horizons.
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Cellepora tridenticulata. Busk

Cellepora tridenticulata, vai:^ uuiuniularia. Busk

(?) Schismopora costazei, Audr. sp. -

Schismopora incus, Macgill. - - -

Retepora producta, Busk _ . -

Bracliiopoda —

-

Terebratulina catinuliforniis, Tate -

Terebratulina triangularis, Tate

Terebratulina flindersi, Chapm.

Terebratula tateana, T. Woods
Terebratella acutirostra, Cliapm.

Terebratella portlandica, Cliapm.

Magasella compta. Sow. sp. -

Magasella lunata, Tate . . -

Magasella woodsiana, Tate - - -

Magellania garibaldiana, Davidson sp.

Magellania insolita, Tate -

Pelecypoda

—

Nucula morundiana, Tate

Nucula obliqua, Lamarck
Nucula semistriata, Tate . - -

Leda acinaciformis, Tate . - -

Leda apiculata, Tate ...
Leda crassa. Hinds - - - -

Leda huttoni, T. Woods
Leda woodsi, Tate . . _ -

Cucullaea corioensis, McCoy - - -

Limopsia beaumariensis, Chapm.
Limopsis beaumariensis, var. depressa, Chapm.
Limopsis insolita, G. Sow. sp.

Area (Fossularca) dissimilis, Tate sp.

Lissarca rubricata, Tate sp. -

Glycimeris cainozoicUiS, T. Woods sp.

Glycimeris convexus, Tate sp.

Glycimeris halli, Pritchard - - -

Glycimeris halli, var. intermedia, Pr.

Glycimeris halli, var. paucicostata, Pr. -

Glycimeris maccoyi, Johnston ep.

Perna percrassa, Tate sp. -

Pteria (Margaritifera) crassicardia, Tate sp.

Ostrea hyotidoidea, Tate _ . .

Ostrea manubriata, Tate . _ .

Gryphaea tarda, Hutton _ - .

Trigonia howitti, McCoy _ - _

Trigonia lamarcki. Gray ...
Trigonia margaritacea, Lam., var. acuticostata,

McCoy - - - . .

Pecten antiaustralis, Tate

Pecten eyrei, Tate . - . -

Pecten flindersi, Tate _ . .

Pecten foulcheri, T. Woods -

Cfolojiical horizons.

K. or J.

?K. J.

J.

K. or J.

?K. J.
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J.

J.

J.
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K. J.
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?K. J.

?K. J.

J.
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K. ?J.

K. ?J.

K. ?J.

K.

K.

K. or J.

K. ?J.

K. or J.

K. J. (rare).

K. ?J.

K. or J.

J.

K.

K. or J.

K. ?J.

K. ?J.

K. ?J.

K. ?J.

K. ?J.

K. or J.

K. ?J.

K. or J.

K. or J.

K. or J.

K.

K. or J.

K. ?J.

K.

K. or J.

J.

J.
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Oeol()«:if'al horizons.

Pecten gambierensis, T. Woods

Pecten murrayanus, Tate - - -

Pecten peroni, Tate - - - -

Pecteu polymorphoides, Zittel

Pecten praecursor, Chapm. - - -

Pecten sturtianus, Tate

Amussium zitteli, Hutton

Spondylus g^aederopoides, McCoy
Dimya dissimilis, Tate . . _

Lima (Limatula) jeffreysiana, Tate -

Placunanomia ione. Gray - - -

Mytilus deperditns, Tate

Arcoperna scaplia, Verco

Crassatellites communis, Tate ap.

Crassatellites kingicoloides, Pritchard

Cuna concentrica, Hedley - _ _

Cnna polita, Tate sp. -

Cuna radiata, Tate sp. - - -

Condylocardia tennuicostae, Cliapm. and Gabriel

Cardita calva, Tate . - - -

Cardita compacta, Tate - - -

Cardita latissima, Tate . _ -

Cardita pecten, Tate

Cardita solida, Tate - - - _

Cardita spinulosa, Tate . . _

E/Ochefortia donaciformis, Angas sp.

Erycina micans, Tate sp. - _ _

Montacuta sericea, Tate - ' -

Dosinea gray!, Zittel . - - -

Yenus (Cliione) hormopliora, Tate sp.

Venus (Cli.) propinqua, T. Woods sp. -

Venus (Ch.) subroborata, Tate sp.

Merctrix mnrrayana, Tate sp.

Psammobia aequalis, Tate . . .

Donax kenyoniana, Chapm. and Gabr.

Mactra axiniformis, Tate

Mactra hamiltonensis, Tate -

Mactra howchiniana, Tate - - -

Corbula coxi, Pilsbry - - - -

Corbula ephamilla, Tate - . .

Corbula pyxidata, Tate

Barnea tiara, Tate - . . .

Scaphopoda

—

Dentalium aratum, Tate

Dentalium australe, Sharp and Pilsbry

Dentalium latesulcatum, Tate
Dentalium mantelli, Zittel - - .

Cadnlufi acuminatus, Tate
Polyplacophora

—

Chitons, indet. - . . .

J.
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Oastcropoda- -

Liopyrga quadricingulata, Tate

Liopyrga sayceana, Tate

Liotia dennanti, Chapm. and Gabr.

Euclielus tasmanicus, T. Woods
Clancuhis aff. aloysii, T. Woods
Teinostoma depressula, Chapm. and Gabr.

Teinostoma pnlcherrima, Chapm.' and Gabr.

Cyclostrenia homalon, Verco - - -

Cyclostrema harrietta-e, Petterd

Eiilima pinguicula, Chapm. and Gabr.

Niso psila, T. Woods - - - -

Pyramidella jonesiana, Tate sp.

Tiirbonilla weeahensis, Chapm. and Gabr. -

Ewlisia triplicata, T. Woods sp.

Calyptraea corrug-ata, Tate -

Calyptraea kalimnae, Chapm. and Gabr. -

Natica cunninghamensis, Harris

Natica hamiltonensis, Tate -

Natica perspectiva, Tate . . -

Natica subinfundibtilum, Tate

Natica siiBinfundibnhim, var crassa, Tate

Natica substolida, Tate . . -

Natica subvarians, Tate - _ -

Natica wintlei, T. Woods . - _

Rissoa gatliffeana, Chapm. and Gabr.

Riseoa varicifera, T. Woods - - -

Rissoa (Onoba) bassiana, Hedley

Rissoa (O.) chrysalida, Chapm. and Gabr. -

Turritella circumligata, Verco

Tiirritella murrayana, Tate - - -

Turritella pag-odula, Tate . . -

Turritella platyspira, T. Woods
Turritella tristira, Tate _ _ .

Cerithium torrii, Tate ...
Tylospira coronata, Tate sp. - - -

Cassis coutusus, Tate - - - -

Cassis (Semicassis) subgranosa, Tate sp.

Lotorium tortirostre, Tate sp.

Lotorium tumulosum, Tate sp.

Nasfia spiraliscabra, Chapm. and Gabr.
Zemira praecursoria, Tate -

Tudicla costata, Tate

Tudicla turbinata, Tate - - -

Fasciolaria rugata, Tate _ _ .

Marginella hordeac^a, Tate - - _

Marg-inella muscarioides, Tate

Marginella praeformicula, Chapm. and Gabi
Marginella wentworthi, T. Woods
Voluta weldi, T. Woods
Ancilla hebera, Hutton sp. - - _

Geolof^ical horizoi
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Ancilla papillata, Tate sp.

Terebra angulosa, Tate . _ .

Terebra geniculata, Tatf . - _

Terobra profunda, Chapni. and Gabr.

Teiebra simplex, T. Woods -

Terebra subspectabilis, Tate

Pleurotonia selwyni, Pritch. - - -

Pleurotonia trilirata, Harris

Pleurotonia (Drillia) dilectoidea, Chapm.
Gabr. . _ - - _

Pleurotonia (D.) trevori, T. Woods sp.

Bela sculptilis, Tate - - - -

Toruatina aptyclia. Cossmann
Volvulella inflatior, Cossmann
Bullinella aratula, Cossmann
Vaginella cf. eligTnostoma, Tate

Ostracoda

—

Argilloecia badia, G. S. Brady
Maerocypris decora, G.S.B. sp.

Macrocypris tumida, G.S.B. - - _

Bythocypris tumefacta, Chapm.
Bairdia aniygdaloides, G.S.B.

Bairdia australis, Chapm.
Cythere canaliculata, Reuss sp.

Cythere crispata, G.S.B.

Cythere dasyderma, G.S.B. - - -

Cythere demissa, G.S.B.

Cythere dictyon, G.S.B.

Cythere fiexicostata, Chapm.
Cythere lactea, G.S.B.

Cythere lepralioides, G.S.B. -

Cythere lubboekiana, G.S.B.

Cythere militarie, G.S.B. sp.

Cythere norniani, G.S.B.

Cythere obtusalata, G.S.B.

Cythere ovalis, G.S.B.

Cythere parallelogramma, G.S.B.

Cythere postdeclivis, Chaipm.

Cythere rastromarginata, G.S.B.

Cythere scabrocuneata, G.S.B.

Cythere scintillulata, G.S.B.

Cythere scutigera, G.S.B.

Cythere wyville-thomsoni, G.S.B.

Krithe eggeri, Chapm.
Loxoconcha australis, G.S.B.

Xestoleberi.s curta, G.S.B. sp.

Xcfitoleberis margaritea, G.S.B.

Xestoleberis variegata, G.S.B.
Cytherura capillifera, Chapm.
Cythernra ouyenensis, Chapm.
Cytheropteron batesfordiense, Chapm.

and

Geological horizons,
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(Jcolojrical liorizons.

Cytlieropterou hatest'ordiense. var. aculoata, Chap.

Cytheropteron postumbonatum, Chapm.

Cytheropteron praeantarcticiim, Chapm.

Cytheropteron reticosum, Chapm.

Cytheropteron rostratum, Chapm.

Cytherella aiuiculus, Chapm.

Cytherolla lata, G.S.B.

Cytherella polita, G.S.B.

Cytherella pulchra, G.S.B. - - -

Cytlierella punctata. G.S.B. - - -

Cytherella subtruncata, Chapm.

Cirripedia

—

Scalpellum subquadratum, Chapm. -

Balanus psittaciis, Molina sp.

Balanus varians, G. Sow. . - -

Decapoda

—

Chelae of Crustacea, indet.

Pisces

—

Cestracion cainozoicus, Chapm. and Pritch.

Galeocerdo aduncus, Agassiz -

Lamna compi-essa, Agassiz - - -

Carcharodon auriculatus, Blainv. sp.

Tryofon cf. rugosus, Probst sp.

Myliobatis moorabbinensis, Chapm. and Pritch.

Chimaeroid teeth, indet.

(?) Chrysophrys sp. -

Diodon formosue, Chapm. and Pritch.

Teleostean fish otoliths

K. or

K.

K.

J.

K.

K. or

K. J.

K. J.

K. J.

K.

K. J.

K. or J.

K. or J.

J.

K. or J.

J. (probably).

K. ?J.

J.

?K. J.

K. ?J.

K. J.

EXPLANATION OF PLATES.

Plate VI.

Fig. ].

—

Anjilloeci<( J, (id id, G. S. Brady. Right valve. Mallee-

B(.re, No. "). 18i)-190 feet. x 52.

Fig. 2.

—

Marocyjyris decora, G. S. Brady sp. Right valve; speei-

meii showing original colour markings. ^lallee Bore,.

No. 9, 256-263 feet, x 52.

-Macroci/pris tumida, G. S. Brady. Right valve. Mallee

Bore. No. 10, 310-320 feet. x 52.

-Bytliocyjjris finnefacta. sp. nov. «, Caiapate seen from

the right side; h, seen from below; c, end view,

Mallee Bore, No. II, 542-544 feet. x 40.

-B. titmefacta, sp. nov. Another specimen (paratype). left

valve. Mallee Bore No. 10, 310-320 feet. x 40.

-Bairdia amygdaloides, G. S. Brady. Left valve. Mallee

Bore, No. 10, 310-320 feet, x 52.

6a

Fig.
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Fig. 7.

—

Bnirdia (iiis'i-dlix. sp. iiov. Hif^lit valve. MalleL' ^\i\yv.

No. i), 256-26:5 tVet. x 52.

Fig. S.—Ci/tlK^re cniKilintJafd, Keuss sp. Right valve. Mallee

Bore, No. 11. 219-260 feet. x 52.

Fig. 9.

—

Ci/fhen^ cr/spafa. G. S. Bi-ady. Right valve. Mallee Boie.

X.). 11, 554-556 feet. x 52.

Fig. U).—r//f/ier(' (Ja.<ii'J<iina, (t. 8. livadv. Left valve. Mallee

Bore. Xo. 11. 554-556 feet. x 52.

Fig. W.—Ci/there r/emi-^sa. (i. S. Brady. Left valve. Mallee

Bore, No. 10. 160-1S6 feet. x 52.

Plate VIL

Fig. 12.

—

Ci/fherc dicfijou. (4. S. Brady. Left valve of a youth-

ful foi'iu, iuid well preserved. Mallee Bore, Xo. 9,

3 15-325 feet. x 40.

Fig. 13.

—

C. (Vn-tjiou. (t.S.B. Right valve of a senile form, with

smoother and thieker earapaee. Mallee Bore, Xo. 11.

438-440 feet, x 40.

Fig. 14.

—

Cj/fJiere flej-icosfafft, sp. iiov. a. Right valve; 6, profile

of valve seen from above. Mallee Bore, Xo. 10, 310-

320 feet, x 52.

Fig. 15.

—

(Ji/there larfea, G. S. Brady. Right valve. Mallee Bore,

Xo. 11, 562-564 feet, x 40.

Fig. 16.

—

('//f litre lepraliolf/es, G. S. Brady. Right valve. Mallee

Bore, No. 8, 210-219 feet. x 52.

Fig. 17.

—

Ci/there luhhochiaiia, G. S. Brady. Right valve. Mallee

Bore, No. 11, 260-265 feet, x 52.

Fig. 18.

—

Ci/there militarix, G. S. Brady sp. Right valve. Mallee

Bore, No. 9, 256-263 feet. x 52.

Fig. 19.

—

Cyihcre nonuani, G. S. Brady. Right valve. Mallee

Bore, No. 10, 310-320 feet. x 40.

Fig. 20.

—

Gythere ohtusalata. G. S. Brady. Right valve. Mallee

Bore, No. 9, 256-263 feet, x 52.

Fig. 2\.— Gythere oualis, G. S. Brady. Left valve. Mallee Bore,

No. 11, 276-270 feet. x 40.

Fig 22.

—

Gythere parallelogramma, G. S. Brady. Left valve.

Mallee Bore, No. 9, 315-325 feet, x 52.

Fig. 23.

—

Gythere postdeclivis, sp. nov. a. Left valve; h, profile

of valve. Mallee Bore, No. 10. 310-320 feet, x 40.

Fig. 24.

—

Gythere rastromarginata , G. S. Brady. Right valve.

Mallee Bore, No. 11. 170-175 feet, x 52.
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